A monoclonal antibody ameliorates local inflammation and osteoporosis by targeting TNF-α and RANKL.
This study aimed to generate a monoclonal antibody (mAb) targeting both tumor necrosis factor-α (TNF-α) and receptor activator of NF-κB ligand (RANKL) and to evaluate the therapeutic effects of this antibody on acute inflammation and osteoporosis. We used hybridoma techniques to generate potential mAbs and enzyme-linked immunosorbent assay (ELISA) to determine their specificity. Crystal violet staining was performed to measure the effective dose of the candidate mAbs. The neutralizing effect of the mAbs was evaluated by TNF-α-mediated cytotoxicity and RANKL-induced osteoclastogenesis assays. We further assessed the therapeutic effect of the mAbs in BALB/c mice with carrageenan-induced acute inflammation and ovariectomy-induced osteoporosis. We successfully generated an IgG1 isotype mAb that recognizes human TNF-α and RANKL, which we named 8G12. The 50% effective dose of 8G12 was approximately 1μg/mL. L929 cells treated with 8G12 exhibited decreased levels of apoptosis (20.04% compared to 63.28% in the positive controls). In addition, treatment with 8G12 inhibited osteoclastogenesis in a dose-dependent manner in vitro. Carrageenan-induced paw edema was significantly reduced in the 8G12-treated mice compared to the positive controls. Treatment with 8G12 also reduced the number of infiltrating leukocytes by more than 50%. The 8G12 treatment not only prevented bone loss but also increased the number, thickness and volume of trabeculae and reduced trabecular separation in ovariectomized mice. Our data suggest that the 8G12 effectively neutralizes the bioactivity of TNF-α and RANKL, ameliorating osteoporosis and inflammation. We therefore propose that 8G12 could be a candidate for generating therapeutic antibodies for treating inflammatory bone diseases.